Abstract
Introduction 1
Glutamate is an amino acid neurotransmitter which mediates 2 90% of the excitatory neurotransmission in the central nervous 3 system (Cotman and Monaghan, 1986) . Glutamate is released 
Loading of FRET-based glutamate sensor protein

158
A 35 mm tissue culture dish was filled with ≈2 ml aCSF and C. Dulla et al. / Journal of Neuroscience Methods xxx (2007) electrode, approximately in cortical layers 4 and 5 (Fig. 2a) .
354
Under control conditions cortical field potentials were small 355 (<0.2 mV) and brief (<50 ms) (Fig. 2a) . Excitability was then amplitude (≈0.5 mV) and in duration (≈1.5 s) (Fig. 2b) . GABAzine and TBOA (Fig. 3a-c) . No change in FLII 81 E-10 409 fluorescence ratio was seen for any of the manipulations tested
410
( Fig. 3a-c) . In order to confirm that this FRET sensor was func-411 tional, we locally perfused 10 mM glutamate onto slices loaded 412 with FLII 81 E-10 (Fig. 3d) , which caused a decrease in the cence ratio compared to layers 2/3, 5 and 6 (Fig. 4c) results for all pharmacological manipulations tested (Fig. 6b) .
526
These results show that line-scan imaging of FLII 81 E-1 fluo-527 rescence allows for higher sampling rates and greatly increases 528 the temporal resolution of this technique. these conditions. Very little change in the fluorescence ratio was 537 seen with concentrations less than 1 mM (Fig. 7a) , while increas- (1 M) (Deuschle et al., 2005b) . We obtained a standard curve
543
for FLII 81 E-1 in aCSF in vitro and confirmed that the EC 50 544 was similar to previous reports (Fig. 7b, 250 nM) . We conclude, FRET changes (Fig. 7a) . Under these conditions, the concen-558 tration response curve was fit well by a sigmoidal line and no 559 threshold effect was seen. These results suggest that the capacity 560 for glutamate re-uptake is substantial and is capable of buffering (a) A series of glutamate concentrations were applied exogenously to a slice loaded with FLII 81 E-1 using local perfusion. This series of glutamate concentrations was applied to different slices both in the presence of (circles, dotted line) and in absence of (squares, solid line) of the glutamate transporter inhibitor TBOA (25 M). Fluorescence ratios were normalized to their value before exogenous glutamate was applied. (b) FLII 81 E-1 protein was also calibrated in aCSF using a spectrophotometer to measure fluorescence. FRET values were normalized to a baseline with no exogenous glutamate present.
the vertebrate nervous system (Cotman and Monaghan, 1986 and therefore reached a higher peak later in time.
632
The lower affinity glutamate FRET sensor, FLII 81 E-10, was 633 unable to detect glutamate transients (Fig. 3) . (Hu et al., 1994) and pH changes (Dulla et al., 2005 which can be detected (Diamond et al., 1998 
